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In our clinical setting, images were acquired at every second 
or third treatment fraction, resulting in a total median dose 
from imaging of 34.6 cGy for head-and-neck, and 70.6 cGy 
for prostate cancer patients. The relative frequency of the 
techniques and the contributions of the different techniques 
to the total imaging dose is shown in Figure 1. 
 
 
Conclusion: The contribution of planar images to the imaging 
dose is smaller than the dose due to megavoltage CBCT, but 
not negligible in the clinical routine due to the larger number 
of planar images. The kV imaging modality has very small 
overall contribution to the imaging dose, which mainly arises 
from 6 MV and IBL (the latter being more frequently 
employed and therefore more prominent in the dose 
contribution). 
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Purpose or Objective: In recent years, dosimetry in cone 
beam computed tomography (CBCT) has become an issue as 
the standard dose index used for CT dosimetry (CTDI100) fails 
to provide a satisfactory estimation of dose for CBCT scans. 
AAPM TG–111 proposed replacements of the CTDI100 with a 
measurement of a cumulative dose to address the problem. 
The cumulative dose for CBCT scans f(0) is a point dose 
measured using a small ionization chamber in the middle of a 
cylindrical PMMA, polyethylene, or water phantom of length 
≥450 mm to achieve scatter equilibrium. Although this 
method overcomes the limitations of CTDI100, the use of 
longer phantoms is impractical in the clinical environment. A 
practical approach based on using the standard CT dosimetry 
system was introduced to assess f(0). 
 
Material and Methods: A function called Gx(W)100 was 
introduced in this study. It was defined as the ratio of f(0) to 
a dose index f100(150), which was proposed for CBCT 
dosimetry and equals the cumulative dose averaged over the 
length of a standard 100 mm CT pencil ionization chamber 
and measured within standard 150 mm long PMMA CTDI 
phantoms. Monte Carlo BEAMnrc and DOSXYZnrc codes have 
been used to simulate the On-Board Imager (OBI) system, and 
to calculate f100(150) and f(0). Standard 150 mm CTDI 
phantoms were simulated to calculate f100(150), whereas 
infinitely long PMMA, polyethylene, and water phantoms 
were used for f(0). The phantoms were in different diameters 
to represent head and body of an adult patient, a body 
polyethylene phantom being equivalent to the ICRU–AAPM 
phantom. f100(150) and f(0) were measured at the centre 
and periphery of the phantoms using beams of width 40–500 
mm and beam qualities of 80–140 kV. Gx(W)100 was 
evaluated under different conditions with f100(150) and f(0) 
calculated with the same beam width (W) and at the same 
position (centre or periphery). 
 
Results: Under the different conditions, Gx(W)100 showed a 
weak dependency on tube voltage over the range 80-140 kV. 
Gx(W)100, however, was influenced by diameter and 
composition of the phantom. Therefore, a set of Gx(W)100 
functions based on the diameter and composition was 
developed to assess f(0) in a given long phantom from 
f100(150) measurements obtained within the short phantoms. 
Gx(W)100 provides a practical approach to avoid the use of 
long phantoms, which are impractical in the clinical 
environment, and hence simplify the AAPM method. Since the 
CT dosimetry system used for f100(150) is available 
worldwide, this approach could help to maintain the standard 
equipment. The Gx(W)100 functions used in this study have 
been applied to a CT scanner, and showed a weak 
dependency on the scanner type. This gave an indication that 
Gx(W)100 may be comparatively independent of the type of 
imaging system. 
 
Conclusion: Gx(W)100 function was proposed in this study, 
and was relatively independent of tube voltage and may be 
independent on the scanner type. Gx(W)100 allows 
measurement of f(0) using the AAPM method with standard 
CT dosimetry equipment. 
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Purpose or Objective: The CBCT(Cone-beam CT) is an image 
guided system verifying the precise location of tumor before 
the radiation treatment such as IMRT(Intensity-modulated 
radiotherapy) and SBRT(Stereotactic body radiotherapy) for 
accurate radiotherapy. However, the frequent use of CBCT 
scanning can induce the secondary tumor due to increase of 
radiation exposure to patients. With the CBCT scanning, 
treatment volume can be verified locally by changing the 
CBCT scan range. In this study, we evaluated regional organ 
dose according to CBCT scan range with Monte Carlo 
simulation. 
 
